Abstract: From the twigs of Miliusa mollis Pierre, three new compounds including
Introduction
The genus Miliusa Lesch. ex A.DC. (Annonaceae) comprises 30-40 species, which occur from India and South China to North Australia [1] . So far, there have been only a few reports on the constituents of plants in this genus, describing the presence of aporphine alkaloids, terpenoids, flavonoids, phenylpropanoids, styrylpyrones, bis-styryls and homogentistic acid derivatives [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Miliusa mollis Pierre, is a shrub found in the northern and central regions of Thailand where it is locally known as Ching-chap [13] . Prior to this investigation, no studies had been done to examine the chemical components of this plant. The current paper describes the isolation and structural elucidation of three new compounds from the twigs of M. mollis.
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Results and Discussion
In this study, we report the isolation of two new neolignans including (2S,3S)-2,3-dihydro-2-(4-methoxyphenyl)-3-methyl-5-[1(E)-propenyl] benzofuran (1) and (7S,8S)-threo-Δ 8′ -4-methoxyneolignan (3), and a new glycosidic phenylpropanoid, namely tyrosol-1-O-β-xylopyranosyl-(1→6)-O-β-glucopyranoside (10), together with seven known compounds: (2R,3R)-2,3-dihydro-2-(4-hydroxy-3-methoxyphenyl)-3-methyl-5-(E)-propenylbenzofuran (2) [14] , conocarpan (4) [14] [15] [16] , (−)-epicatechin (5) [17] [18] , liriodenine (6) [19] [20] , asimilobine (7) [21] [22] , (−)-norushinsunine (8) [23] and icariside D 2 (9) [24] (Figure 1 ). The structures of these known compounds were identified by comparison of their spectral data with those reported in the literature. Figure 2 shows the CD curve of 1, in contrast with that of 4, which is in the 2R,3R series. It should be noted that although the antipodal isomer of 1 was earlier mentioned [26] [27] , its spectroscopic data were not provided. C-NMR spectrum of 3 (Table 1) showed a nineteen-carbon structure with two p-disubstituted benzene rings. In support of this, two pairs of doublets appeared at δ 7.32 (2H, d, J = 8.6 Hz, H-2 and H-6) and 6.88 (2H, d, J = 8. Moreover, H-2 and H-6 exhibited 3-bond coupling with C-7, whereas H-8 showed HMBC connectivity to C-4′ through an ether linkage (Table 1) . These spectral data of 3 were similar to those of previously reported 8-O-4′neolignans [28] . were observed from C-1′ to H-3′(5′) and H-7′. It is known that for neolignans of this skeleton, the large coupling constant (J = 7.7 Hz) for H-7 and H-8, which was due to the intramolecular hydrogen bonding of the benzylic hydroxyl and the aryloxyl group, suggested a threo relative configuration [29] [30] . On the basis of the negative and positive peaks at 276 and 233 nm, respectively in the CD spectrum (Figure 3 ), the absolute configurations at C-7 and C-8 of 3 were both assigned to be S [30] . Based on the above evidence, the structure of 3 was determined to be (7S,8S)-threo-Δ 8′ -4-methoxyneolignan. , with its anomeric carbon linked to C-6′ of the glucose moiety through an ether bridge [30, 33] . This linkage was further confirmed by the HMBC correlations between C-1″ and H 2 -6′, and between C-6′ and H-1″. Thus, the structure of 10 was determined to be tyrosol-1-O-β-xylopyranosyl-(1→6)-O-β-glucopyranoside. It should be noted that although neolignans are frequently identified from the Annonaceae, they were not previously found in the genus Miliusa, and this is the first time that neolignans were isolated from a plant of this genus.
Figure1. Compounds isolated from Miliusa mollis.
Experimental
General
Optical rotations were measured on a Perkin-Elmer 341 polarimeter, and the CD spectra were recorded on a JASCO J-715 spectropolarimeter. UV spectra were obtained on a Shimadzu UV-160A UV/vis spectrometer and IR spectra on a Perkin-Elmer FT-IR 1760X spectrophotometer. Mass spectra were recorded on a Micromass LCT mass spectrometer or a Thermo-Finnigan Polaris Q mass spectrometer. NMR spectra were obtained with a Bruker Avance DPX-300 FT-NMR spectrometer (300 MHz) or a JEOL JMN-A 500 NMR spectrometer (500 MHz). Vacuum-liquid column chromatography (VLC), column chromatography (CC) and medium pressure liquid chromatography (MPLC) were performed with silica gel 60 (Merck, Kieselgel 60, 70-230 mesh), silica gel 60 (Merck, Kieselgel 60, 230-400 mesh), Diaion HP20SS (Mitsubishi Chemical Co.) and Sephadex LH-20 (25-100 μm, Pharmacia Fine Chemical Co. Ltd.). Preparative TLC was carried out with silica gel plate (Merck, Kieselgel 60 F254).
Plant Material
The twigs of Miliusa mollis Pierre were collected in Bangkok, Thailand by one of us (T.C.) and identified by R. W. J. M. van der Ham, as previously described [1] .
Extraction and Isolation
The dried and powdered plant material (380 g) was extracted with MeOH (3 × 3L) to give 24 g of an extract, which was then subjected to VLC on silica gel using solvent mixtures of increasing polarity (n-hexane, CH 2 Cl 2 , EtOAc and MeOH) to give eight fractions (A-H).
Fraction D (98 mg) was further separated by CC on silica gel (15.4 g) with gradient elution (nhexane-CH 2 Cl 2 ) to give seven fractions (D1-D7). Fraction D4 (33 mg) was purified on Sephadex LH-20 (CH 2 Cl 2 -MeOH 1:1) to give 1 (22 mg).
Fraction E (321 mg) was separated by CC on silica gel (21.62 g) with n-hexane-CH 2 Cl 2 gradient elution to give ten fractions (E1-E10). Fraction E6 (184 mg) was separated on Sephadex LH-20 (CH 2 Cl 2 -MeOH 1:1) to give 2 (100 mg).
Fraction F (1.9 g) was separated by MPLC (silica gel, n-hexane-CH 2 Cl 2 gradient elution) to give eleven fractions (F1-F11). Fraction F7 (171.9 mg) was separated with Sephadex-LH-20/CH 2 Cl 2 -MeOH (1:1) to give six fractions (F7-1 to F7-6). Fraction F7-4 (7 mg) was purified by preparative TLC (silica gel, n-hexane-EtOAc-acetone 90:8:2) to yield 2 mg of 3. Fraction F8 (379 mg) was separated with Sephadex LH-20/CH 2 Cl 2 -MeOH (1:1) to give 4 (339.0 mg).
Fraction G (1.6 g) was separated by MPLC (silica gel, n-hexane-EtOAc gradient elution) to give twelve fractions (G1-G12). Fraction G9 (433.4 mg) was separated on Sephadex LH-20 (acetone) to give 5 (163 mg).
Fraction H (16.5 g) was fractionated on Diaion HP20SS, eluted with H 2 O-MeOH (100:0-0:100) to give seven fractions (H1-H7). Fraction H7 (405.9 mg) was separated on silica gel (21.0 g) with EtOAc-MeOH-H 2 O gradient elution to give fourteen fractions (H7-1 to H7-14). Fraction H7-2 (25 mg) was further purified with Sephadex-LH-20/CH 2 Cl 2 -MeOH (1:1) to give 6 (2 mg). Fraction H7-6 (52 mg) was separated on Sephadex LH-20, eluted with CH 2 Cl 2 -MeOH (1:1) to give four fractions (H7-6-1 to H7-6-4). Fraction H7-6-4 (10 mg) was further purified by CC (silica gel, CH 2 Cl 2 -acetone 1:4) to give 7 (2 mg). Fraction H7-7 (38 mg) was separated with Sephadex LH-20/CH 2 Cl 2 -MeOH (1:1) to give four fractions (H7-7-1 to H7-7-4). Fraction H7-7-4 (15 mg) was further purified by CC on silica gel, eluted with CH 2 Cl 2 -acetone (1:4) to give 2 mg of 7 and 5 mg of 8. Fraction H4 (282 mg) was separated by CC on silica gel (19.6 g) with EtOAC-MeOH-H 2 O gradient elution to give twelve fractions (H4-1 to H4-12). Fraction H4-3 (16 mg) was separated on Sephaddex LH-20(MeOH) to give three fractions (H4-3-1 to H4-3-3) . Fraction H4-3-1 (14 mg) was further purified by preparative TLC (silica gel) with EtOAc-MeOH-H 2 O (92:6:2) to yield 10 mg of 9. Fraction H4-6 (39 mg) was separated on Sephadex LH-20 (MeOH) to give six fractions (H4-6-1 to H4-6-6). Fraction H4-6-4 (26 mg) was further purified by CC (silica gel, EtOAc-MeOH-H 2 O 80:12:8) to give 10 (3 mg). Table 1 . Table 2 . 
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